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Abstract

A three year feld study(19941996) in Noth Alabama
conpared cotton(Gossypium hirsutum L.growth and
yieldsin two notillage systens with conwentional tillagp.
Many farmers in this regpn have obsered lower cotton
yields in fields that haw been ndilled two or nore
congcutive years The® lower cotton eldsmay be dueo
increagd soil compaction or herbicide buildp on thes
heaver ils. The il type wasa Decatu slt loam (Rhodic
Paleudult) which isthe ngjor soil type for this area. Row
spacing preenergence and postesigence herbicide
programs and a nodill cultivator were ealuated ér their
uselilness in increasingotton yelds.

The two natillage systems evaluated werel) plantinginto
old cotton residue, 2) plantingnto a wheat(Triticum sativa
L.) cowr crop. Conwentional tillag included fall chisel
plowing and a ffeld cultivator and aoterrausedfor spring
soil leveling. Cotton in each tillagsystemwasplanted in
both 30 inch and 40 itcrow spacing. The herbicide
trestments consisted of a standard sdl applied
preengrgence programversustotal pogenergence herbicide
applications A nodill cultivator wasoperated in halthe
plotsin earlyJune. The cultivator wasevaluated ér weed
control and is usetilness in reducingoil conpaction.

A good raingll pattern produced excellentigids in 1994
and 1996. However, in 1995 svere tobacco budarm
presure in lly and August greatlyreducedyields. Only
earlyseason bolls e hanestal in 1995.Each season the
trend fr higher cotton yeldsin eachitlage system when
cotton wagplanted in 30nch row pacingconpared to a 40
inch spacing was found. During the three years, 30 inch
row spacing ouyielded 40 inch rowby 10.8 percent in no-
tillage in old cotton reiglue, 13.2 percent in notlage with
awheat coer crop and 7.6 perceim conwentionaltillage.
Early sea®n heidht measirenentsindicated that cottonaa
tilled into old cotbn resdue wasoften $orter than cotton
in the other tillag treatnents Howewer, the® heigt
differences wre no longr evdent by August. Cotton
yields were not effected by tillage treatments except in
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1996. In this year, cotton natilled into old cotton residue
produced 93 and 89 percent, respatyivof the yelds
produced by nodillage into a wheat cosr crop or
conwentional tillage.

Reasllts with the notill cultivatorvaried by years A trend
toward lower yieldswith cultivation wasfound in all tillage
treatmentsin 1994; hovever, a trend toard higher yields
with cultivation was found in 1996.No yield differences
dueto cultivation were found in 1995.Althoudh the yeld
increagsfound in 1996 \th the cultivator are ecouragng,
root pruningmay be a problenn sone years.

Duringthe three gars, preenergence herbicides ere found
to hawe no aderse efect on cotton gwth or yield.

Posterergence weed control vas excellentin 1994 and
1995, but poor in 1996Weed presure was much higher,

egecidly in the notillage systens, after two ®a®ns of

only postenargence herlmide applications Results othis
study indicate that a total ptamergence weedcontrol

system did not increas cotton yeld over the tsandard
preenergence herhbiide treatrents Some preenergence
weed contrb may be necesary to control earlysea®n

weeds

Introduction

Cotton isgrown extenwely on the redifty clayloam sdls
of Alabana's Tennesee Valley. Many of theg ils are
classifed a highly erodible land (HELwhich requires soil
congrvation practices No-till cotton production habeen
one practice ued byfarmersin the area to eet @il loss
requirenents Recently Tennesee Valley farmers hawe
reduced ndHl cotton acreag beeuse oflow cotton yelds
in fields that hae been ndilled two or nmore congcutive

years.Auburn Uniersity research has indicated that part of

this cotton yeld reduction ray be due to the deslopment

of a surface sil compaction layer. This layer can refict

root growth and usuallgle\elops at a depth ofix inches or
less on the heaer textured sils when no tillge is gpplied

(Burmester et al., 1993).

In 1994 an experiamt was initiated to futher sudy cotton
yieldsin the two ndtill cotton systers conmonly used by
North Alabana farmers The effectsof row acing a no-
till cultivator and two weed controlystens were sudied
from 1994 to 1996.

Materials and Methods

This studywas conducted ahe AAES Tennessee Valley
Subdgation in Northern Alabana. The il type wasa
Decatur #t loam (clayey, kaolinitic, thermic Rhodic
Paleudult) which isthe ngjor soil type in the area.The
experimenta design wasa lit- plot with tillage asthe main

variable, subplots wre afactorial arrangnment oftwo row
spacings, two cultivation treatrents, ard two weed control
progans. Tillage treatnents included: 1) Conwentional



fall and sring tillage, 2) notillage with plantinginto old
cotton salk resdue, 3) naillage with a wheat cover crop
that waskilled prior to cotton planting

Plot widths were either 80 inch rows or 440 inch rove,
30 feet long Half the plds were cultivated in earlydune
with a Brown Chislvator Cultivator® Hots either
received the preemrgence herbicide treatents that are
standard ér the area or recedd only pogemergence weed
control. The Chiselvator' cultivator wasequipped with a
subsoil shankhat operated0 to 12 inches deep bebgn
rows This nodill cultivator al® has a wide sveep with
fingers that runslat under the soil teeducesoil coverage
of resdue. The cultivator wasoperated irdune each year to
reduce root pruninganage.

The preerargence weed control progm consisted of
pendinethalin and fluometuron applied broadcast at
planting at rates of1.25 ad 1.8 pounds per acre a.i.,
regectively. The potemergence weed control progm
consisted ofluazifop-butyl appliedbroadcast at a rate of
0.2 Ib. a.i./A, to control gasses and a later broasc
applicaton of pxrithiobac (0.063 Ib. a.i./A¥or broadleaf
weed catrol. In 1994 and 1995 onlpne gass and
broadleaposemergence application &s needed, hogwer,

in 1996 two posterargence broadleatreaments were
needed and two pterergence gass treatnents hadto be
applied.In 1996 the econd postermrgence gass treatmnt
used a coimination offluazifop-butyl plus fenozaprop ér
control.  All treatrrents received a layby herbicide
treatnent of cyanazine plus MSMA inuly.

The wheat coar crop and winter weedswere terrmated by
glyphosate applicationgach par about three eeksprior
to planting Plantingwas perbrmed with a 4 row John
Deere Maxi-Emerge® planter equped with Acra-Plant®
retrdfit seed openingdiscs/V slice inserts.In 1994 and
1995 'DPL 51' seed wre planted, but due to extrem
budworm darrege in 1995, NuCotn 33B'was planted in
1996. The two middle rows were hanested m all 40 inch
row plot while the 4 niddle rows were hanested in all 30
inch row plots Data pregnted in thiseport incluéscotton
height measirenentsmade eachea®n in uine and Aigust
and three garsof seed cotton ields

Results and Discussion

In 1994 andl996cotton had excellentrgwing conditions
in North Alabana. Above averag rainfll each ear in
August andSepterber produced outstandingelds. In
1995, leavy budworm pressure in uly and Augist
dramatically reduced cottoniglds and onlyolls set early
in the season &e hanested.

Each seasodunecottonheightswere siguificantly shorter
in catton notilled into old cotton reslue compared to
cotton gown with conentional tillag or cotton ndilled
into a wheat coer crop (Table 1)In 1994 the consntional
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tillage cotton wasdso significantly taller than cotton no-
tilled into a wheat coer crop. Each ga®n these heidht
differences, hoever, had disppeared byAugust (Table 2).
Abundant raindll during bloomin 1994 and 1996 ay hawe
allowed cotton to copenste for early sea®n growth
differences. Heaw budworm danage in 1995 segrely
affected bollset in all treatnents and increasd \egetative
growth.

Seed cotton ields (Table 3) were nosffected bytillage
treatnentsexcept in 1996In 1996 cotton a-tilled into old
cotton residue produced 93 and 89 percerthefyields
produced byno+illage into a wheat cosr or conentional
tillage, repedively. The® yield reductionsn the third war
of nodillage are $milar to what frmers tave observed and
what past research in Alabarhas alsodund (Burnester,
et al., 1995).

Each yar a trend toward Higr yieldsin 30 inch row
spacing conpared toa 40 inch row spacingwas found
(Table 4). Thiswas sdtistically significant (R<0.10) for all
tillage treatments in 1994 and ndilage with a wheat coer
crop in 1996.When aeragd owr the bree years, 30 inch
row spacingoutyielded 40 inch rows by 10.8 percent in no-
tillagein old cotton residue, 13.2 percent in ntéilage with
awheat coer crop and 7.6 perceim conwentionaltillage.
These data supports preus work that founda seen to
nine percent increasin cotton jelds with 30 inch row
spacing conpared to 40 inchrows on the® il types
(Patterson et al., 1992These dtawould indicate that the
yield response to 30 inch rewonpared to 40 inch ros
may be een geater when cath is no-tilled on theg ils.

Cotton yeldsresilts with the Chiselvator'cultivator \eried
by year (Table 5).In 1994, cotton ields were reduced by
the duine cultiation in the conentional tillageand natillage
in old cotton reglue. Appaently thiscultivation resited in
root pruningwhich reduced ields. In 1995 no diferences
were found,but in 1996 cultiation $gnificantlyincreagd
cotton yeldswith nodillage in old mtton resdue. There
was alo a trend ér higher yieldswith cultivation in no-
tillage with a wheat coer crop. The yield repons to
between the rowtillage in 1996 sipportsthe theorythat il
conpaction nay be reducingaton yields afer two or nore
years d no-tillage on these sdls. However, root pruning
was also a problenn 1994 sofarmers must use caution
with this type ofequipnent.

Preenergence or postemigence herbicide pragnshad no
effecton cotton yelds in 1994 or 1995 (Table 6ln 1996
weed presure wasnuch geater, ggeciallyin the ro-tillage
systens. In the potemergence herbicide pgram,
crabgass control s poor with fluazifop-butyl alone.
Fluazifop-butyl plus fenozaprop was applied in a second
application to control crabgs. Broadleafweedswere
mainly prickly sda (sida spinosa)and norningglories
(ipomoea sp.)Late season rains ade a second broadcast
application ofpyrithiobac necessary The trend in 1996 &s



for lower cotbn yields in all tillage systens with Table 1. Effect o tillage systems on Junecditon héghts

pogemergence weed control copared to preeergence Coatton Heights (cm)

o A Tillage 1994 1995 1996
weed control. This yield reduction \ith postenergence - G
NP . . . No-till - Cdton Residue 335 29.4 26.4
weed control wasignificant (P<0.10) in the ndillage in No-Till - Wheat Residue 35.3 34.7 20.1
old caton residueln this experirent, hicher weed pressure Conventional 38.9 35.8 30.9
after two years of posterergence onlyweed contral 3D (0.10) 21 4.4 1.8
suggests that preerargence herbicidesiay be necesary to
control earlyssa®n weeds The preerergence herbicides Table 2. Effect df tillage systems on August catton héghts
did not reduce cottoriglds anyyear ofthe experirant. Caiton Heights (cm)
Tillage 1994 1995 1996
Conclusions No-till - Caton Residue 106 75.6 105.8
- No-Till - Wheat Residue 102 82.6 108.0
. . Conventional 110 75.1 103.1
Cotton gowth differencesanong tillage systems were 3D (0.10) 5 0.7 8.4

smaller than previously obsered. This may hawe been due
to above average rainfall during fruiting in 1994 and 1996.

Yield data, howver, support Tennessee Vallégrmers Table 3 Effect of tillage ysters on seedcotton yields.

Seed Caton (Ib/A)

obsenations ha_1t c_otton yelds ofen d_ecllne iniklds that Tage 1994 1995 199G
hawe been ndill into old cotton reslue two or rore No-till - Catton Residue 3770 2000 3150
congcutive years The repons to the ndill cultivatorin No-Till - Wheat Residue 3770 2340 3370
1996 also sugest that part othis problemis due to soil Conventional 3880 2298 3558

conpaction. Growing conrvation tillage cotton on thes D (0.10) 242 590 383

heaver textured ray require sme oil til lage to reduce this

Table 4. Effect of row spacingand tilage system on seed catton yields

soil conrpaction. Growing cotton in 30 inch rowinstead of SeedCotton
40 inch rowsalso appeardo consistently increag cotton (Ib/A)
yieldson theg il types. Thisyield increas nay be een Row
greater for congervation tillage cotton gown in 30 inch , Spacing

herbicid ten blaned Tillage (in.) 1994 1995 1996
rows  Preemergence herbicidesare oten blamed for No-till - Catton Residue 30 3920 2260 3260
stunting early season igpwth ard reducing cottons yield No-till - Caton Residue 40 3620 1750 3050
potential. This three gar studyound no aderse efects of No-Till - Whest 30 3910 2600 3650
the preerargence herbicidesn cottors growth or yield. In No-Till - Wheet 40 3640 2090 3090
f tp h gsr: o d 9 trol Y Conventional 30 4050 2520 3550
act, when oniy posenmergence weed control pgoramwas Conventional 40 3710 2080 3560
used, weed presire increasd dranaticallyin the third ar. LSD (0.10) 242 590 383

Table 5. Effect o tillage and ug of a no-till cultivatar on seed catton

yields.
SeedCotton
(Ib/A)

Tillage Cultivatar 1994 1995 1996

Literature Cited No-till - Catton Residue + 3630 2050 3320

-_ No-till - Catton Residue - 3900 1960 2980

No-Till - Wheat + 3730 2320 3470

Burmester, C.H., M.G. Patterson and D.W. Resyv1993. No-Till - Wheat B 3810 2360 3280
No-till Cotton Growth Characteri'cs and Yield in Conv. + 3730 2370 3630
Alatema. Proceeding1993 $uthern Conervation Tillage Conv. - 4040 2230 3480

LSD(0.10) 150 126 302

Conference ¢r Sustainable Agculture. pp. 3036.

Burmester, C.H., M.GPatterson, and D.W. Rees. 1995. Table 6. Effect of tillage and hebicide program on seed catton yields
Challengsof nodill cotton production oniky clay soils in Se?g%ton
,:Iibana. Al\n_ C(l)tn$r|vaEtlon-_T |Ila?est&:_stemss for'(:loéton. ; Tillage Herbicide 1994 1995 1996
rkansas Agicultural Experment Station special Repor No-till - Catton Resdue Pre 3730 1950 3360
169. pp. 5. No-till - Catton Residue Post 3810 2060 2950
No-Till - Whest Pre 3770 2260 3460
Patterson, M.G., D.P. Moore, B.E. Norris and W.B EO'T'“ ;,Whleat ';OSI g;gg g‘z‘ig gggg
. . onventiona re
Webger. Evaluating Narrow Row _Cotton in Aab_arra. Conventional Post 3890 2360 3420
Volume 39, No. 1, 1992AlabamaAgricultural Experinent LSD(0.10) 155 202 308

Station Hidnlights. pp. 15.
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